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EMISSIONS TERMINOLOGY AND
NOMENCLATURE—SAE J1145

SAE Recommended Practice

Report of Autematic Emissions Committee approved August 1976,

1. Purpose—This SAE Recommended Practice was prepared to standardize
terminology and nomenclature in order to facilitate clearer understanding for
engincering discussions, comparisons and the preparation of technical papers.

2. Scope—This recommended practice applies to nomenclature of emissions
and emissions reduction apparatus as applied to various engines and vehicles.

Modifving adjectives are omitted in some cases for the sake of simplicity.
However. it is considered good practice to use such adjectives when they add
to clarity and understanding.

3. Auxiliary Air Systems

3.1 Air Distribution Manifold—The marfifolding which distributes and
proportions air to the individual exhaust ports. Note: The manifolding may
consist of external tubing or integral passagewavs.

3.2 Air Pump Diverter Valve—A valve which interrups the delivery of

air to the;exhaust ports—typically during vehicle deceleration in order to-

4.17 Simultaneous Oxidation Reduction Catalyst—A catalyst that si-
multaneously oxidizes and reduces the HC. CO. and NO, exhaust emissions.
Note: For maximum catalytic efficiencies, the engine must operate over a very
narrow range of air-fuel ratios, usually near stoichiometric conditions.

4.18 Space Velocity—The exhaust flow in {t* ‘hr (n* 'si, mecasured at
standard temperature and pressure, divided by the catalyst volume in ft* (m¥)
equals the space velocity.

1.19 Substrate—A thermally stable material, usually catalvtically inert.
to which the active catalyst is affixed. imbedded. or in some other way joined.
Pellets and monolith represent two physical forms of substrate.

4.20 Three-Way Catalyst—Use Simultancous Oxidation Reduction
Catalyst.

*4.21 Washcoat—A material applied to the substrate by the cataly
manyfacturer to provide increased surface area for depositing the catalyst.

prevent engine backfires

3.3 Air Injection Tybe—A tube in the exhaust manifold or cylinder head
which directs injected aif from the air distribution manifold to the vicinity of
the exhaust valve.’ RS S e

3.4 Air Injection Rplief Valve—A pressure relief valve, usually integral
with the air pump or a|r pump diverter valve, which limits the maximum
delivery pressure of the fnjected air.

3.5 Bypass Valve—['se Air Pump: Diverter Valve.

3.6 Gulp Valve—Alvalve that briefly admits a metered flow of air to the
intake manifold-after a spddén closuie of the throttle. Note: This prevents an
over-rich mixture being faused when high vacuum evaporates liquid fuel in
the manifold.

4. Catalytic Systems

4.1 Base Metal Catplvst—A catalyst in which the active catalvtic mate-
rial is one or more non-poble metals such as copper or chromium.

4.2 Catalyst—A substance which accelerates a chemical reaction. but
which itself undergoes nd permanent chemical change. Note: For automotive
emission control applicagions. catalvsts promote either the oxidation of hvdro-
carbon (HC) and carbgn monoxide (CO). or the reduction of oxides of
nitrogen (NO,) or both fimultaneously.

4.3 Catalyst Poisonfng—The deterioration of catalvst efficiency when
forcign materials—such gs lead, phosphorus. or sulfur-—are introduced to the

catalvtic converter, lesseing or eliminating the chemical action of the cdta-
lvsts on the exhaust poljutants.

+.4 Catalytic Convirter—An assembly. including such major compo-
nents as a structural shel). substrate. and the catalyst material. Depeading on
the type of catalyst—ox{dation. reduction, or dual—this assembly decreases
HC and CO emissions, qr NO, emissions. or all three of theseexhaust poltu-
tants.

4.5 Catalyst Assemplv—Use Catalvtic Converter.

4.6 Catahvtic Efficiqncy—The percentage of @ gven exhaust pollutant
that is changed into chethically different speciesfas aresult of the operation of
the catalvses

1.7 Conversion Effificncy—Use Catalytic*Etficiency.

4.8 Converter Byp3ss—A method{ for- routing exhaust gas around a
catalvtic converter—typically to preventjconverter damage due 1o excessively
high operating temperatures.

4.9 Dual-Catalyst Yvstem-<A system that uses two catalyst beds, one
oxidation and one reducfion, tdecrease the HC, CO and NO, pollutants in
the engine exhaust. Th¢s€_rwo beds mayv be packaged together or in two

2. Chemical Terms

3.1 Aldehyde—A class of chemical compounds hhting the general for-
mula RCHO where R is an alkyl (aliphatic) groaryl (aromatic) radical.

~ 3.2 Aromatics—A hvdrocarbon having”/a ring-tvpe structure with the
general formula C H,,—6 and containing_three doufle honds in the ring.

5.3 Methane-—A hvdrocarbon represented by the chemical formula CH,.

3.4 Naphthenes (Cycloparaffins)— A, hvdrocarbop having a ring-type
structure with onlv single bonds Betweeft the carbon 3toms.

3.5 Olefin—A hydrocarbonhaving a chain structure with one or more
double bonds between twor of\the carbon atoms. The general formula is
C H.,,.

5.6 Oxides of Nitrogen (NO,)—The sum total o
nitrogen dioxide in 4 sample expressed as nitrogen dic

3.7 Paraffin-<A)hvdrocarbon having a chain stru
formula CI|H._."+ 2.

5.8 Polynuclear Aromatic Hydrocarbons (PNA)1-Relatively high mo-
lecular weight' compounds synthesized in all combuption processes. They
consist of three or more fused carbocvcelic rings. cach of prhich contains five or
six carbons. Benzola)pyrene has often been measured af an index to the total
and\was chosen because it is a potent carcinogen.

6. Engine Hardware
6.1 Air Gap Pipes—Double walled exhaust pipes

the nitric oxide and
xide.
ture. and the general

‘ith either an annular

air space or other insulating material between two basigally concentric pipes.

6.2 Air-Fuel Ratio Control Device—A device which limits the amount of
fuel to that which can be burned with the air available during acceleration of
a turbocharged diesel engine.

6.3 Anti-Diesel Device—A device to close the thiottle further or block
the idle fuel within the carburetor when the ignition & wrned off.

6.4 Breakerless Ignition System—A system whilh difters principally
from a conventional ignition svstem in the following| two ways. First. the
conventional cam and breaker points are rcplaced Bv a pulse generator.
Second. a solid state electronic device uses the pulse genprator signal to switch
ignition coil primary current on and off.

6.5 Carburetor Deceleration Combustion Cont
Decel Vaive.

6.6 Closed-Loop Control—Use Feedback Systen
Fuel Ratios.

6.7 Coolant Override Valve—Use Thermal Vacu

6.8 Deceleration Spark Advance Control—A devi
timing during deceleration conditions.

£9 Neceleration Thrattle Modulatar- A desvice s

ol Valve—Use Fuel
for Controlling Air-

im Switch.
e that advances spark

separate containers.

4.10 Light-Off Temperature—The temperature at which the catalyst
etliciency reaches a given rate.

4.11 Monolithic Substrate—A unitary catalyst substrate usually of hon-
cveoib structure.,

4.12 Noble Metal Catalyst—A catalyst in which the active matenal is
made from a precious metal such as platinum. palladium. rhodium. or ruthe-
nium. oL

4.13 Oxidation Catalyst—A catalyst that promotes the oxidation of HC
and CO to form water vapor and carbon dioxide.

4.14 Pelleted Substrate—A catalyst substrate having such forms as peb-
bles. beads. small cvlinders. or small spheres.

4.15 Rare Earth Catalyst—A catalyst in which the active material is a
rare earth élement such as lanthanum and cerium. Note: The rare earth
elements range in atomic number from 37 10 71.

4.16 Reduction Catalyst—A catalvst that promotes the chemical reduc-
tion of nitrogen oxides (NQO,) by reaction with carbon monoxide (CO). free
hydrogen (H.) or hydrocarbon (HC). The desired products of the chemical
reaction are nitrogen gas. carbon dioxide. and water.

ich regulates the rate
of closure of the carburetor throttle.

6.10 Dual Diaphragm Distributor—A distributor with two vacuum dia-
phragms which can either advance or retard spark timing depending on the
vacuum signals applied to it. NoTe: Spark is often retarded at idle and during
deceleration for emission control but advanced for part-throttle fuel economy.

6.11 Electronic Ignition System—Use Breakerless [gnition System.

6.12 Exhaust Gas Recirculation (EGR)—A system which returns a
portion of the exhaust gases to the combustion chamber. The lower combus-
tion temperatures in turn reduce the formation of oxides and nitrogen.

6.13 EGR Control Valve—The valve which controls the amount of
recirculated exhaust gas entering the engine induction system.

6.14 EGR Vacuum Port—The carburetor port or opening from which
vacuum to control the EGR system is sensed.

6.15 Exhaust Port Liner—A sheet metal or ceramic component inserted
in the exhaust ports for the purpose of reducing heat losses from the exhaust
gas. .

6.16 Feedback System for Controlling Air-Fuel Ratios— A svstem which
uses feedback signal generated from an exhaust gas sensor to control the
air-fuel ratio of the combustion mixture.
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6.17 Fuel Decel Valve—A valve which uses engine vacuum during de-
celeration to either open the throttle slightly or to meter an additional amount
of air-fuel mixture from the carburetor arcund the closed throule blades,
thereby providing more complete combustion.

6.18 Heat Shield—A device, usually a sheet metal shield, placed adja-
cent to a high temperature component (exhaust system) to_ protect the sur-
rounding environment.

6.19 Insulated Pipes—Use Air Gap Pipes.

6.20 Lean Reactor—A thermal reactor that typically operates at air-fuel
ratios leaner than stoichiometric (air-fuel ratios grealer than 153:1). Secondary
alr not necessarily required.

6.21 Positive Crankcase Ventilation (PC\)—-\ svstern which routes
rases from the crankcase (blowby and air) to the air induction system of the
engine.

6.22 PCV \al\c——A valve that rcgula(cs the flow ()f gases fmm the
crankcase into the intake manifold.

2

7.6 Parts per Million Carbon (ppmC)—The mole fraction times 10% of
hydrocarbon measured on a methanc equivalence basis.

7.7 White and Blue Smoke—Particles composed of essentially colorless
liquid (droplets) which reflect and refract the observed light. Note: The
observed color results from the refractive index of the liquid in the droplets
and the droplet size. White smoke is usually due to condensed water vapor or
liquid fuel droplets. Blue smoke is usually due to droplets resulting from the
incomplete burning of fuel or lubricating oil.

8. Evaporative Emissions

8.1 Carbon Canister for Evaporative Emissions—A component of an
evaporative control system which is used to collect and store evaporative
hydrocarbon emissions from the fuel tank and/or carburctor.

8.2 Charcoal Canister—Use Carbon Canister for Evaporative Emissions.

8.3 Diurnal Breathing Losses—Fuel vapors emitted during the con-
trolled increase in fuel tank temperature. Note: This temperature increase
simulates the daily range of ambient temperatures which fuel tanks experience

6.23 Proportional Exhaust Gas Recirculation—An EGR system designed

to recirculate a fixed percentage (based on engine air flow

6.24 Quick-Acting
vice designed. to shorten

6.25 Quick-Heat In
having relatively large ¢
section in the plenum f
convolutions or similar nf
the crossover exhaust ang
is to provide rapid intakg
droplets.

6.26 Reactor Liner]
thermal reactor for the p

6.27 Rich Reactor-]
range of air-fuel ratios
13:1).

6.28 Spark Advancg
which the spark discharg

6.29 Spark Delay D
hose which delays the v3

6.30 Spark Port—T
distributor spark advanc

6.31 Speed Control
matic transmission, that
vacuum advance below

6.32 Stove—The pq
exhaust gases. Note: Thil
retor inlet air by passing
exchanger that supplies
(choke stove).

6.33 Temperature M
consisting of a stove, tubd
of the air entering the ¢

6.34 Thermal Reac
terior flow passages and
to continue alter the ex
Nore: The reactor retain
required to oxidize HC

6.35 Thermal Vacu
control valve which mod
advance either as an ovqg

6.36 Transmission I

of the exhaust
Choke—An electrical or mechanically operated de-
the choking period-during engine start-up.

ake Manifold—An cxhaust-heated intake manifold
ossover passages and, typically..a thin shect metal
oor. NoTe: The sheet metal floor may have fins,
eans to obtain a high rate of heat transfer between
the intake charge. The objective of these manifolds
mixture warmup by .promoting evaporation of fuel

-A sheet metal or ceramic component inserted in the
urpose of reducing heat losses from the exhaust gas.
LA thermal reactor that typicallv operates in the
icher than stoichiometric (air-fuel ratios less than

—The number of degrees before top dead center at

e occurs.

pvice—Clalibrated restrictor in the vacuum advance

cuum spark advance.

he carburetor port from which vacuum to (onlml the
is sensed.

led Spark—A system. generally used with an auto-
controls the vacuum to the distributor preventing
sclected vehicle speed.

rtion of the intake manifold which is heawed, by
term may also denote a system which heats'earbu-

t over the exhaust manifold. Mav also dengte a heat
ot air to the bimetal coil of an autbmratic choke

lodulated Air Cleaner—An inlet*air system. usually
s. and control valve. for congrolting the temperature
rhburetor within a specified range.

or—An enlarged exhadst manifold—often with in-
r insulation—that permits the combustion process
aust gases leave the\engine combustion chambers.
the exhaust gasestat a high temperature for the time
nd CO.

hm Switch—X"Coolant temperature sensing vacuum
lates diswributor and EGR vacuum to increase spdrk
rridefor_protection device.

Kegulated Spark—Use Transmission Spark Control

Valve.

in service.
8.4 Evaporative Emissions—Fuel vapors emitte

from the fuel system. that is. gas tank. carburetor~etf..

8.5 Fuel Tank Check Valve—A mechanicalld
which prevents liquid fuel from entering the (evapora

8.6 Hot Soak Losses—Fuel vapors emitted du
beginning immediately after the engine, is-turned off.

8.7 Purge Valve—A vacuum or electrically actu:
orative emission control system used to release entrapg
engine induction system.

8.8 Refueling Emissions—Hydrocarbon emission
filling of the vehicle fuel tank> Nore: These cmissio
placed fuel tank vapor. eftrained droplets in this vay
nozzle drip during insertion and removal of the noz

8.9 Running Losses— Fuel vapors emitted during
cle under the spesified test schedule.

8.10 Vapor/Canister—Usé Carbon Canister for

8.11 Vaper Separator—A trap in the evaporative
to preveng\liquid fuel from passing into the vapor st

9. Fuel Systems

9.1 Filler Tube Restrictor—A device in the fuel
onlvoadmit a small diameter fuel filler nozzle disp

9.2 Fuel Filler Cap—The cap on the fuel fille
provides a positive seal and may contain relief valves f¢
venting.

d into the atmosphere
of the vehicle.

bvice at the fuel tank
li\'(‘ Sluragc S)'Sl(‘m.
ing a specified period

ted device in the evap-
ed hydrocarbons to the

k that can occur during
s are made up of dis-
or. liquid spillage, and
le from the filler neck.
operation of the vehi-

Evaporative Emissions.
Emission control system
rage device.

ank filler pipe that will
nsing non-leaded fuel.
tube which normally
r pressurc and vacuum

9.3 Fuel System—A system consisting of fuel fank. fuel lines. pump.

filter, vapor return lines. carburetor or injection compo
and evaporative emission control devices.
10. General

10.1 Curb Weight—The manufacturer’s estimatd
in operational status with all standard equipment,
nominal tank capacity, and the weight of optional e

10.2 Diesel Engine-——Any compression ignition i
gine, using the basic diesel cycle, that is, combustion r
of fuel into air heated by compression.

10.3 Gas Turbine Engine-~Anv engine using tl
Brayvton cvcle consisting of adiabatic compression, cor
and adiabatic expansion.

10.4 Gross Vehicle Weight (gvw)—The manu
rating, consisting of the curb weight plus pav load.

10.5 Heavy Duty Engine—Any engine which tl
could reasonably expect to be used for motive power i

10.-6—H h."l.'l A " hiele

ncnts, fuel system vents

d weight of the vehicle
the weight of fuel at
uipment.

hternal combustion en-
sults from the spraving

e basic gas turbine or
stant pressure heating,

acturer’s gross weight

e engine manufacturer
1 a heavv-duty vehicle.

iy

esigned primarily for

6.37 Transmission Spark Control Valve—A valve that routes manifold
vacuum to the distributor advance unit only when transmission is operating in
une or more specific drive gear ratios.

6.38 Vacuum Control Valve—Use Thermal Vacuum Switch.

6.39 Venturi Vacuum Amplifier—A device which amplifies- carburetor
venturi vacuum in order to modulate manifold vacuum to control the EGR
valve.

7. Exhaust Emissions

7.1 Black Smoke—Particles composed of carbon (soot). usually less than
1 um in size, which have escaped the engine’s combustion process.

7.2 Brake Specific Emissions—Mass (grams or pounds) of pollutant
emitted per brake horsepowef hour.

7.3 Diesel Smoke—Particles, including acrosols, suspended in the en-
gine's gaseous exhaust stream which obscure, reflect. and or refract light.

7.4 Emission Index—Grams of pollutant emitted per kilogram of fuel
burned. _

7.5 Exhaust Emissions—Any substance (but normally limited to pollu-
tants) emitted to the atmosphere from any opening downstream from the
exhaust port of the combustion chamber of an engine.

transportation of propen\ and rated at more than 6000 Ib (2722 kg) gvw or
designed primarily {or transportation of persons and having a capacity of more
than 12 persons.

~ 10.7 Light-Duty Vehicle—A motor vehicle having a rating of 6000 Ib
(2722 kg) gvw or less and designed primarily for the transportation of persons
on a street or highway and having a capacity of 12 persons or less.

10.8 Light-Duty Truck—A motor vehicle having a rating of 6000 b
(2722 kg) gvw or less and designed primarily for the transportation of property
or designed for off-street or off-highway use.

10.9 Loaded Vehicle Weight—The manufacturer’s estimated weight of a
vehicle,in operating condition. For the purpose of emission testing. it is the
curb weight of a light-duty vehicle plus 300 Ib (136 kg).

10.10 Spark Ignition Engine—Any spark ignition internal combustion
engine using the basic Otto cycle, that is, combustion results from an clectrical
spark in a homogeneous air-fuel mixture.

10.11 Vehicular Diesel Engine—Any compression ignition internal com-
bustion engine of less than 1000 hp (745 700 W) used to propel on-land,
nonrail. mobile equipment.
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